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PREFACE 


It is a total myth that a commercial student does not need Mathematics. From the first day you 
step into the Commercial department, you will be faced with situations that need to be 
demystified, which will be hinged on your Mathematical knowledge. That is why | have written 
this manual which lists most of the Commercial formulas that a typical high school student in 
the Commercial department will require and how to apply them. 


This manual is written in a friendly tone to calm readers’ nerves and accelerate the 
dissemination of the information that the manual is intended for. 


To ensure that this manual gets to everyone who needs it regardless of their socioeconomic 
status, | have made sure that there is no cost attached to getting this manual. Rather than 
looking for a place to purchase this manual which you are not likely to find, send an email to 
ucreadingfoundation@gmail.com to get a copy at no cost. 


At the end of the day, my aim is for readers to write to me, telling victorious tales of how this 
manual was helpful to their quests. 


UGOCHUKWU DAVID CHINEDUM, 


AUGUST 2021. 


FINALLY! 


The much anticipated formulas are here, so let us hop in and learn. 


Imagine that your friend establishes a business with N40,000. Then, he used this 40,000 naira to purchase 
equipment for his business, but along the way, he needed more money to run his business, so he borrowed 
N25,000 from you. 


The N40,000 used to commence the business is the capital. When he purchased equipment with the 
N40,000, he introduced equipment, an asset to the business. Then, when he borrowed N25,000 from you, 
he incurred liabilities to the tune of N25,000, and at the same time, increased the funds available to his 
company's disposal, which happen to be an asset, by that same N25,000. 


Essentially, as at the last time of imagining, he had total assets worth N65,000(The equipment worth 
N40,000 and the N25,000). The capital he introduced to the business still stands at N40,000, and the 
liability is the N25,000 he borrowed from you. 


That brings us to the basic accounting equation. The basic accounting equation states that assets are 
equal to the sum of capital and liabilities. 


ASSETS= CAPITAL + LIABILITIES 


In more explicit terms, the total financial sources of a business must always be equal to the total assets 
owned. Using this formula to the imagination we created initially, we can see that when the capital of 
N40,000 and the liability of N25,000 are summed up, the value obtained is equal to the total assets value 
of N65,000. 


It is essential to note that no matter the nature of the company's transaction in a fiscal year, its assets will 
always be equal to the capital plus the liabilities. That is why it is called an equation. 


Storytime! You see, one day, during my secondary school days, I bought a fancy pen for N200 at a store 
in my street. I took it to school and used it in writing. The pen was colorful on the outlook, and its ink was 
very smooth, so I enjoyed using it, but a week later, I grew tired of the pen and decided to sell it. A 
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classmate of mine who seemed to have been eyeing it all along approached me to purchase it, so I sold the 
pen to him. How much do you think I sold the pen to him? Hmm? OK. I sold it for N100. You may want 
to bring a war to my doorstep for selling the fancy classy pen for half its original worth, but by the time I 
put the pen up for sale, I had misplaced the cover, the ink had decreased to almost half its original 
quantity, and its ink tube had multiple blemishes that disfigured the pen’s entire outlook. In a layman’s 
term, we will say that the pen was no longer as good and attractive as it was a week before. However, in 
the Commercial or Business term, we will say that the pen depreciated. 


Now, in the Commercial world, the depreciation rate of a thing or asset can be calculated for, which is 
why we have the general depreciation formula, which states that depreciation is equal to cost less scrap 
value. 


DEPRECIATION=COST-SCRAP VALUE 


Imagine that a truck was purchased with N10,000, but it was sold for N1,000 after five years. The 
depreciation rate of the truck would be N9,000. Because according to the general depreciation formula, 
cost less scrap value gives the value of depreciation rate, and the cost of the truck was N10,000, and the 
scrap value was N1,000, so when the scrap value is subtracted from the cost, we get N9,000. 


In nitty-gritty, the truck lost its valuation to the tune of N9,000 over the five years. We can also see that 
the truck lost its valuation to the tune of N1,800 every year throughout the five years by dividing the 
depreciation rate of N9,000 by the five years. Easy right? 


Yeah. I know what you are thinking. “Why this? I thought depreciation ends with the general 
depreciation formula.” The depreciation formulas start with the general depreciation formula as it is 
more generic. Yes. There are other depreciation formulas, and this is one of them. 


The straight-line method depreciation formula states that the scrap value of a fixed asset should be 
subtracted from its original cost and divided by its years of useful life to calculate the depreciation 
rate of the fixed asset. 


COST-SCRAP VALUE 
YEARS OF USEFULL LIFE 


If a van was purchased with N30,000, and the scrap value is N5,000, and the van is expected to last for 
five years. What will the depreciation rate of the van be based on the straight-line depreciation method? 


Using the straight-line formula above, and substituting cost for 30,000, scrap value for 5,000, and years of 
useful life for five years, we can see that the depreciation rate of the van is N5,000. In simpler words, the 
van’s value depreciated by N5,000 every year. 


Solving: 30,000-5,000 = 25,000 = 5,000 
5 5 


1-N [R/C 


Here, the “R” stands for residual value, the “C” stands for original cost, and the “N” stands for years of 
useful life. To see how this formula works, let us assume you purchased a truck with N800,000 in 2010, 
and you kept it for eight years till you sold the truck for N25,000. What do you think will be the 
depreciation rate of your truck? The first thing to do is to substitute “N” for 8, “R” for 25,000, and “C” for 
800,000. 


Step 1: '~4/25,000/800,000 


Then, divide 25,000 by 800,000 to get 0.03125 


Step 2: V0.03125 


The next step is where many students get confused, so if you were not paying rapt attention previously, 
please do so now. 


In the next step, we will find the 8th root of 0.03125 using a calculator and not subtract 8 from 1, which 
many students do. The 8th root of 0.03125 is 0.6484, which we can round up to 0.65. Next, you deduct 
0.65 from 1, and you will get 0.35. 


Step 3: V0.03125 = 0.6484~0.65= 1-0.65=0.35 


Then, convert 0.35 to percentage form by multiplying by 100, which will give you 35%. This means that 
the depreciation rate of your truck is 35%. This also means that your truck depreciated by 35% every year 
throughout the eight years of its useful life. 


CURRENT ASSETS 
CURRENT LIABILITIES 


The current ratio is simply the value when current assets are divided by current liabilities. The main 
reason for the current ratio is to measure a company's strength in meeting their creditors' short-term 
obligations with their current assets. It answers the question, "can we pay off our current liabilities with 
our current assets, COMFORTABLY?" 


Now, Imagine your family has a business with current assets worth N80,000 and current liabilities worth 
N40,000. The business' current ratio according to the formula can be gotten by dividing 80,000 by 40,000 


Solution: 80,000/40,000 = 2 


Therefore, the current ratio of your family’s business is 2:1. This means that for every 1 naira of current 
liability, your family’s business has 2 naira of current assets available to pay for it. This also implies that 
your family’s business is safe. Hurray! 


When I explained current ratio above, I said it is used to measure the strength of a business in using its 
current assets to pay off its current liabilities. The Acid test ratio is almost similar to that, only that this 
time it subtracts stocks from the current assets. In short terms, the acid test ratio measures the company’s 
strength in paying off its current liabilities with its current assets without touching its stocks. The idea 
behind this acid test ratio is that since analysts are sourcing for a faster method of meeting short term 
obligations with current assets, they do not want to take stock which may take much time to liquidate into 
consideration, so the acid test ratio is equal to current assets less stocks and all divided by current 
liabilities. 


CURRENT ASSETS-STOCKS 
CURRENT LIABILITIES 


Still using the illustration in current ratio, assume that out of your family’s current assets worth N80,000, 
N20,000 is the value of stocks, and the company’s current liabilities worth N40,000 remain constant. You 
will be able to calculate your family’s business acid test ratio by substituting 80,000 for current assets, 
20,000 for stock, and 40,000 for current liabilities. You will get 60,000 as the numerator, while the 
denominator will still be 40,000. 


Step 1= 80,000-20,000= 60,000 
40,000 40,000 


The next step will be to divide 60,000 by 40,000, which will give you 1.5 as an answer. 
Step 2: 60,000 = 1.5 
40,000 


This means that your family’s business acid test ratio is 1.5:1 


COST OF SALES 
AVERAGE STOCK 


The average stock is obtained by adding the opening and closing stock and dividing the value by two. 


AVERAGE STOCK= OPENING STOCK+ CIOSING STOCK 


2 


The rate of stock turnover is used in measuring the number of times the stock in a business has been 
replaced. This is considered to be a measure of sales performance. 


Imagine your relative has a company with a total cost of sale worth N250,000, opening stock worth 
N30,000, and closing stock worth N50,000; you can calculate your relation’s company rate of stock 
turnover by first solving for the average stock. 


Solving for the average stock means you will add the opening stock of N30,000 and the closing stock of 
N50,000 together, which will be N80,000, then divide it by 2, which will become N40,000. 


Step 1: 30,000+50,000 = 80,000 = 40,000 
D 2 


Since you have gotten the average stock, you can now solve for the rate of stock turnover by dividing the 
cost of sale, 250,000 naira, by the average stock of 40,000, which will be 6.25. 


Step 2: 250,000 = 6.25 


40,000 


So, the rate of stock turnover of your relative's company is 6.25. 


Working capital is the capital of a business used in its daily operations 
WORKING CAPITAL=CURRENT ASSETS-CURRENT LIABILITIES 


Working capital is simply current assets less current liabilities. If a company has current assets worth 
N50,000 and current liabilities worth N32,000, the company’s working capital will be 50,000 minus 
32,000, which will be N18,000. 


Capital employed is the total value of capital used in income generation. 


CAPITAL EMPLOYED=TOTAL ASSETS-CURRENT LIABILITIES 


Capital employed is calculated by subtracting current liabilities from total assets(current assets and 
non-current assets), so if that company we discussed above with current assets of 50,000 naira and 
current liabilities of N32,000 has non-current assets worth N70,000, we can calculate the company’s 
capital employed by adding the N50,000 naira and N70,000 to get N120,000. Then, we subtract the 
current liabilities of N32,000 from the N120,000 to get N88,000. This means the company’s capital 
employed is 88,000 naira. 


Capital owned is simply the net worth of a business. It is the excess of total assets(current and non- 
current assets) over total liabilitiesdong term and current liabilities). 


CAPITAL OWNED= TOTAL ASSETS-TOTAL LIABILITIES 


ILLUSTRATION: If a business has non-current assets worth N300,000 naira, current assets worth 
N150,000, long-term liabilities of N60,000, and current liabilities of N40,000, we can say the business’ 
capital owned or net worth is N350,000 using the capital owned formula. 


Step 1: Capital owned=Total Assets(300,000+150,000)-Total Liabilities(60,000+40,000) 
Step 2: Capital owned= 450,000-100,000 


Answer: Capital owned=350,000 


Population density measures the number of persons per square kilometer of land. 


Population density can be calculated by dividing the total population by the total land area. 


POPULATION DENSITY = TOTAL POPULATION 
TOTAL LAND AREA 


ILLUSTRATION: Nigeria has a total population of 200 million people and a total land area of 
923,768km*. Substituting these figures in the formula above and solving it, we can see that Nigeria’s 
population density is 216.5 ~217. This means that there are 217 people per square kilometer in Nigeria. 


Solving: 200,000,000 = 216.5~217 persons/km? 


923,768 


R=B-D+N 


“R” stands for rate of population growth, “B” stands for birth rate, “D” stands for death rate, and “N” 
stands for Net Migration. Net migration is the difference between the number of immigrants and 
emigrants. 


After reading the above, I know that you have a million and one questions to ask. The good thing is that I 
also have a million and one answers, so we even! 


** First and foremost, the rate of population growth is used to measure how the population grew ina 
particular area and at a given time. 

«* Birth rate is the rate at which children are given birth to in a particular area. 

** Death rate is the rate at which people die in a country. Death rate is also known as mortality rate. 

~* Emigrants are people who move out of a country. If, for instance, you leave Nigeria to settle in 
Benin Republic, it can be said that you emigrated from Nigeria 

«* Immigrants are people who move into a country. Still using the illustration above, since you left 
Nigeria for Benin Republic, it can then be said that you immigrated to Benin Republic. 


DEPENDENT POPULATION 


WORKING POPULATION 


The dependency ratio measures the ratio of dependent to non-dependent people in a particular area. 


Dependent population is a segment of the population that is not working, so they depend on the working 
population for their needs to be met. They consist primarily of minors between 0-17 and old people who 
are 60 and above. 


ILLUSTRATION: For instance, Nigeria has a dependent population of 150 million people and a 
working or non-dependent population of 50 million people. Using the formula above, we can say that 
Nigeria’s dependency ratio is 3:1 


Solving 150,000,000 = 3 = 3:1 
50,000,000 = 1 


This would mean that there are three dependent Nigerians for every non-dependent Nigerian or Nigerian 
who is gainfully employed. Pretty bad, you think? 


TOTAL PRODUCT=AP x LABOUR 


AP is Average Product. Total product is the total quantity of commodities produced at a particular time, 
and total product is gotten by multiplying average product by labour. You may also want to ask, “what is 
Average Product?” OK. Average product is the output per labour. 


ILLUSTRATION Suppose 2,000 cookie tins are produced at a factory by 50 workers. The 2,000 cookie 
tins are the total product, while the average product is 2,000/50=40. This means that each worker 
produced an average of 40 tins. If you were given the average product value of 40 cookies and the labour 
of 50 workers in a question, you could have gotten the total product of 2,000 by multiplying the average 
product by labour. Do you gerrit, now? If you do not....then go back, you will. 


MARGINAL PRODUCT= A\ IN TOTAL PRODUCT 
A IN VARIABLE FACTOR 


You may be wondering, “why is that triangle there?” LMAO. That is a “delta,” and it means change. So, 
that formula says change in total product is divided by change in variable factor. Now, I know you 
have another question, “what is a variable factor.” Bro, you ask too many questions, but good for you 
because I answer too many questions. 


Variable factor is the factor that changes directly with the level of output. This means that as output 
changes, it changes. Examples of variable factors are labour, raw materials, etc. An increase in labour or 
raw materials will invariably lead to an increase in output and vice versa. 


Marginal product is an increase or decrease in total output brought by an increase or decrease in variable 
factor. 


ILLUSTRATION: Assume a factory produced 4,000 sweets when they had 200 workers, and when the 
number of workers increased to 230, they produced 4900 sweets. We can calculate the marginal product 
by, 


Subtracting the previous output from the new, and the previous labour from the new, and then dividing. 


4900-4000 = 900 = 30. 


230-200 30 


This means that an addition of 30 workers brought about an increase(+30] in the total sweets produced, so 
the marginal product is 30. 
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FC= TC-VC 
FC is fixed cost, TC is total cost, and VC is Variable cost. 


Fixed cost is the cost or expense that does not change as output changes. The most popular fixed costs are 
the costs of vehicles, buildings, etc. Variable cost, on the other hand, just like variable factor, is the cost 
that changes as output changes, while total cost is the total of fixed and variable cost a firm incurs. 


The fixed cost formula tells us that fixed cost is calculated by subtracting variable cost from total 
cost. 


MR= TR2-TR1 


Q2-Q1 


The “TR” above represents Total Revenue, while the “Q” represents quantity. 


As the name implies, total revenue is the total amount of income generated from the sale of a firm’s 
commodities. 


Marginal revenue, which is the main thing we are discussing here, is a change in total revenue due to an 
increase in the number of commodities sold. 


ILLUSTRATION: If a firm made a total revenue of 10,000 naira from the sale of 10 commodities, and 
then a total revenue of 11,000 naira when they sold one additional commodity, we can calculate the 
marginal revenue by, 


Assigning 11,000 as “TR2,” 10,000 as “TR1,” 11 as “Q2,” and 10 as “QI”. You may want to ask how we 
got 11, but remember we said the firm sold “1 additional commodity.” This means they sold one more 
commodity in addition to the ten, which they had previously sold. 


You may still be confused as to how I determined which value gets a “TR1,” “TR2,” “Q1,” and “Q2.” 
Well, the most recent transaction gets a 2 behind it, while the previous transaction gets a | behind it, and 
the most recent transaction here is that the firm made 11,000 naira(TR) from selling one additional 
commodity(Q). It is just that, man! 
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So, MR= 11,000-10,000 = 1,000 = 1,000 


11-10 1 


Hence, the firm’s marginal revenue is 1,000 naira, so the firm made an additional revenue of 1,000 naira 
when they sold one additional product. 


ED= % Z\ aD 
%  /\pP 


ED” means elasticity of demand, “QD” means quantity demanded, and “P” means price. Reading the 
formula in full now, it says elasticity of demand can be gotten by dividing the percentage change in 
quantity demanded by the percentage change in price. 


“How does this formula work?” Sis. Chill. We will run through it together. 


ILLUSTRATION: Let us assume the price of tin tomatoes increased from 60 naira to 85 naira in two 
years, and the quantity demanded weekly decreased from 200 tins to 100 tins. We can, therefore, solve for 
the elasticity of demand using the formula above by, 


Step 1: Solving for the percentage change in quantity demanded by finding the difference between the 
two values of quantity demanded, dividing it by the old value of quantity demanded, and finally, 
multiplying by 100. 


200-100 x 100 =100 x 100 = 50% 


200 200 


Step 2: Then, solve for the percentage change in price by finding the difference between the two price 
values, dividing it by the old value of price, and multiplying it by 100. 


85-60 x 100 = 25 x 100 = 41.6% 


60 60 
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Step 3: Dividing the value of percentage change in quantity demanded by the value of percentage change 
in price. 


50% = 1.2 


41.6% 


So, the elasticity of demand here is 1.2. It is very important to note that the elasticity of demand 
coefficient in this scenario is elastic. WHY? It is elastic because it is (1.2) greater than 1. As long as the 
coefficient of price elasticity of demand is greater than 1, it is elastic. 


Tax rate is simply the proportion of a tax base that will be paid as tax to the state. You may want to ask, 
“what is a tax base?” A tax base is simply the taxed object. A tax base could be a person’s salary, firm 
profits, etc. 


TAX RATE= TAX PAYMENT x 100 
TAX BASE 


Tax rate is determined by dividing the amount paid as tax by the tax base and multiplying the 
result by 100. 


ILLUSTRATION: Assuming you earn 50,000 naira monthly from your job as a sales assistant after 
school hours and pay 5,000 naira tax, we can determine your tax rate by dividing your tax payment of 
5,000 by the tax base of 50,000 naira, and multiplying the result by 100. 


Tax rate= 5,000 x 100=0.1 x 100 = 10% 
50,000 


So, your tax rate is 10%. What this means is that 10% of your salary was taxed. 


13 


Per capita income is the average income per individual in a country at a given time. Per capita income is 
obtained by dividing the country's national income by its total population. 


NATIONAL INCOME 
TOTAL POPULATION 


ILLUSTRATION: A country's national income in 2020 was 800,000 naira, and they have a population 
of 20,000 people. Their per capita income will be, 


800,000 = 40 
20,000 


Thus, the per capita income of the country was 40 naira 


The national income of a country can be calculated in various ways; however, the most important and 
popular way of calculating it at secondary school level is using the expenditure approach. 


"so, what is the expenditure approach?" It is an approach that begins with measuring the total expenditure 
on finished goods and services plus net export. 


"Bro, what is net export?" Net export is simply the remaining value when subtracting total imports from 
total exports. 


The national income formula from an expenditure approach states that private consumption must be 
added to private investment and government expenditure and that the value must be added to the net 
export's value. 


N.I: C+1+G+(X-M) 
N.I= National Income 
C= Private Consumption 
I= Private Investment 
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G= Government Expenditure 
X= Exports 


I= Imports 


ILLUSTRATION: Let us assume that in 1988, Nigeria's citizens’ (or Nigerians) private consumption 
was 20 million naira, their private investment was 8 million naira, the government's expenditure was 21 
million naira, the value of exports was 10 million, and the value of imports was 4 million naira, we can 
calculate the national income following the example above. 


First of all, respecting the BODMAS rule, we will solve the brackets first, which also happens to be the 
net export. Simplifying the bracket, we will subtract the cost of import of 4,000,000 naira from the cost of 
exports of 10,000,000, which will be 6,000,000 naira. Now that we know the net export's value let us 
advance to the penultimate stage. 


Next, we will add the value of private consumption of 20,000,000 naira to the value of private investment 
of 8,000,000 naira and the value of government expenditure which is 21,000,000 naira. Altogether, we 
can see that the value is 49,000,000 naira. 


Lastly, we will add the value from the first step, which is 6,000,000 naira and the value from the second 
step, which is 49,000,000 together. The answer is, therefore, 55,000,000 naira. So, from an expenditure 
approach, the national income of Nigeria in 1988 was 55 million naira. 


Assuming you lend N50,000 to your friend at an interest of 10% for two years, by the end of the two 
years, you will receive an interest of N10,000. HOW? 


Lending your friend N50,000 at an interest of 10% for two years means your friend is required to pay an 
interest of 10% on the N50,000 in each of the two years. 


For the first year: 10/100 x 50,000= N5,000 
For the second year: 10/100x 50,000= N5,000 


Your friend will pay an interest of 5,000 at the end of each year, such that, by the end of the two years, he 
will pay a total Interest of 10,000 naira, which is the simple Interest. 


Simple Interest can be calculated using the simple interest formula, which states that simple Interest is 
equal to principal multiplied by rate and multiplied by time, and then all divided by hundred. 


SIMPLE INTEREST = PxRxT 


100 
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P= Principal, R=Rate, and T=Time. 
We can calculate the simple Interest to be paid by your friend using this formula. 


Substituting the N50,000 you lent to your friend for principal, the 10% for rate, and the two years for 
"time" into the simple interest formula and solving, we get: 


Simple Interest=__50,000x10x2 
100 
Simple Interest= 1,000,000 
100 
Simple Interest= N10,000 


Can you see that we still arrived at the same 10,000 naira? It is nice that you noticed! 


Compound Interest and Simple Interest both have the word “interest”. Does that mean they are the same? 
ABSOLUTELY NO! Compound Interest has a feature that distinguishes it from simple interest, and I will 
explain that here. 


Still using the assumption that you lent 50,000 naira to your friend at an interest of 10% for two years, 
you will get an interest of 10,500 naira after the two years if you use compound interest. 


This is why: Ist year= 10/100x 50,000 = 5,000 


The interest after the first year is 5,000 naira, just like in simple interest; however, the 5,000 naira must be 
added to the initial principal of 50,000 naira, and the new principal will be 55,000 naira. 


50,000+5,000= 55,000 
So, in the 2nd year= 10/100 55,000= 5,500. 
Interest after the two years is 5,000+5,500= 10,500 naira 


One major feature differentiating compound interest from simple interest is that compound interest’s 
principal changes in every new compounding period. 


The formula for solving compound interest is A=P(1 + r + n)"* 


“A” is the total amount to which the principal will compound to, “P” is the principal, “r” is the interest 


66.99 


rate, “n” is the number of times interest compounds in a period, and “t” is the number of periods. 
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APPLICATION OF THE COMPOUND INTEREST FORMULA: Using the previous question, let us 
apply the formula. 


The principal is 50,000 naira, the rate is 10/100, which is also 0.1, the number of times interest 
compounds in a period is 1 because the interest compounds only once per anum, and the “t” is 2 because 
it compounds in two years. 


Input the values and solve 
Step 1: A= 50,000(1 + 0.1)? 
1 
Then add the interest rate of 0.1 to the "1" in the formula to get 1.1 

Step 2: A= 50,000(1.1)? 

Square 1.1 to get 1.21 
Step 3: A= 50,000(1.21) 

Multiply the principal of 50,000 by 1.21 
Step 4: A=60,500 
To get the compound interest, subtract the principal of 50,000 from 60,500 
Ans: 60,500-50,000=10,500 


So, the compound interest is 10,500 naira 
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CONGRATULATIONS! YOU'VE COMPLETED 
THIS MANUAL 


